Reciprocal regulation between O-GlcNAcylation and tribbles pseudokinase 2 (TRIB2) maintains transformative phenotypes in liver cancer cells.
TRIB2 has been identified as an onco-protein, and O-GlcNAcylation of target proteins has been reported to stimulate transformative phenotypes in liver cancer cells. However, the relationships between TRIB2 and O-GlcNAcylation are still unknown. The aim of this study was to investigate whether and how O-GlcNAcylation and TRIB2 regulate each other. We found that stimulation of O-GlcNAcylation elevates TRIB2 by enhancing its protein stability. TRIB2 can be O-GlcNAcylated by the hexosamine biosynthesis pathway (HBP). Also, O-GlcNAcylation boosting of transformative phenotypes of liver cancer cells might occur in a TRIB2-dependent manner. Interestingly, TRIB2 stimulated the metabolism of HBP, demonstrating that TRIB2 has positive feedback on O-GlcNAcylation. Notably, TRIB2 was found to maintain the stability of guanylate cyclase 1 alpha 3 (GUCY1A3), a key component of HBP, by interacting GUCY1A3 and reducing its ubiquitination. Importantly, TRIB2-dependent regulation of metabolism, transformative phenotypes, and O-GlcNAcylation all rely on GUCY1A3. Mouse experiments demonstrate that O-GlcNAcylation of TRIB2 is much higher in the livers of diabetic mice compared to control mice, suggesting that O-GlcNAcylation of TRIB2 might be critical for diabetes-associated liver cancer. Collectively, we have uncovered a positive auto-regulatory feedback between O-GlcNAcylation and TRIB2, which might be regarded as a promising therapeutic target for liver cancer.